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Remarks 

Atnendments to the Claims 

Claims 1 and 10 hove been amended m euireet the grammar. 
Rejections Under 35 l'.S.<\ § KB 

Claims j-4 and o-IO were rejected under 35 U.S.C, ^ 103 as obvious over SkraK. 
Polyhvdixvsyalkanoales Produced b\ Recombinant V. cub. Poster Engineering foundation 
Conjerence, Meubolic f.ngmeeriiu? l l ) c >8 pSkraiy"!, Madison, et a I Metabolic engineering of 
Hoiyi;-h\di<v,\ail:i]n(^u.-o): from DMA U> plastic Microbiol. Mo! Lliol. Rev 63(1 t:2K-v ( i'.'^C 
fWladisorCs and BNIiNDA database f'Brenda database"). Applicants traverse this rejection. 
Legal standard 

When apphiug 35 C.S.C. ij 103. the following tenets of patent law must be adhered to. 

ia) determining (he scope and contents of the prior art: 

\b) ascertaining the differences between the prior art and the claims in ksue. 

(c> resoh-'mg the level of ordinary skill m the pertinent art; and 

(d) evaluating evidence of secondary consideration 
Hrjfiatn w John Av/v. 3X3 US I. 17-18, 148 USPQ 459.467 I !%6i. These fotr> factor, are 
if adiik>ruUy referred in us the Graham factors, fhe Graham factors were reeenth :d firmed huhe 
U.S. Supreme roan. K^R hit V Co. v. Tchjh-r, Inc.. 127 S. i.'l. 172", 82 I fN.P.Q 2d 1385 
( 2007). 1 he Court did not totally reject the use of "teaching, suggestion, oj motivation" ;;,s r: 
tat lor in the nb\ loudness analysis Either, the Court recognised that a showing of "teaehmg. 
sugtfe--fioiu or motivation" to combine the prior art In meet the claimed subject maHer could 
pnv.'ute ii helpful insight in determining whether the claimed subject matter is ob\ious under 1? 
U.S.C. § 103(a). 
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in le-spon-^ to the KSR. decision, the Ucpuiy Commissioner lor the 5 iSP ! O issuui a 
memos andinn suitint;: "Therefore, in ibiinulating a selection under 35 I t.S.C. £ U)3iaj k^ed 
upon a combination of prior art elements, it remains rtoees;>ar} to iderniA the rea.son ub) j 
person of ordinary skill in Ihe art would have combined the prior art elements tn the manner 
ctanned." Memotauduin from M;n;.';net A hucarmo to r !echnoioi?\ Coiner DhcctoiN (Mas ^ 
20071 

Additional!}, it ts we!! known that icietences relied upon, to suppon a (ejection under ^5 
I .S ( § 10^ must pu'\ide at; enabling Jiselosnie, i.e.. " w lhe> mint place the claimed invention in 
{Ik possession o! the public." Application of Payne. 606 !\2d 303. M4. 203 ICS I'.C,). 245 
(C* i 1 A. IvWk see Bcckman Instilments, bu . v 1KB Producer 1/1 8°>- 1 .2d 1547. 1 ( 
i i.S.P Q.id 1301 (Jed. Cir. iW) A publication that i« insutfiuuu as a mattet of law to 

< onstiinie an enabling reference may still be relied upon, but onh Jot what it discloses. Sec 
fi<tid;n£ -.V /'cVs' ( onsir ( \> v. Baker Energy Rcsowxcs ( 'oip . 748 l 2d 045. f^i-^2. 223 

< .S.i'.l,.). i 168 (Ted, fir. K Symh»l 'iWlwologies, fnc \ (if>neo;>. An ,435 F 2d !5(>^(Kd. 
Cir. K !Q 1). 

"hicuiiup on thv. olw loudness of Mihsii! nitons and differences, mislead of on the iuventtoti 
as a whole, i - j legally tmp-oper wa> to simphix the often difficult dt.teimfnat.on of 
ob\untMie«s ' O'.'/'c/iV ( a v S C ' ,?ohn\o>i & Soit\ h>c , c ^ ^ i ; 2d 720, "24, U> I SP \) 2d \ u ? 
{Ud ( ir ;«)oo). A ^ Jlvhntcc". he \. XhivvLmal .UnihtiUit, Inc.. 802 l\2d ) ^67. P8" 2"! 
C S i> O ol '>>(,[ ed Cir ! c >8<>) "One cannot use hindsight reeotistnu tton to pick and choose 
imon& ksolaied di^elosmes on the prsot an to depieeaie the claimed [mention " !>j >e 1-i'u. 8 >7 
I Jd 10"! 107m! ed C u. l l >88t 
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1 he prior art must provide one of ordinary skill in she art with the motivation to make the 
proposed modifications needed io arrive at the claimed invention, See In re Ck'iger .KIM- 2d 
{-■K6. 3 I'.S.l'.U :d 1 J 7 <> {K*d Cir. !<>S7>; /?? ,r /.«//.< cuvlhuulU Her. 74^ ]-.2d 7^3. 705. 2; ^ 
1 .S V U. f 258 (Fed. Cir. 1984). Claims for an invention are not prima racie obvums ij the 
prim;jn references do not suggest all elements oi the claimed imention and the prior art docs uol 
^ugyc-r die modUleations that would bring the primaiy references into conformity with the 
.ipplie jiinrj claims In ?v / Viicfu 23 t 1 .^.P.( J.2d. i 780 i j ed. Cii , 1 W2) hi rr fxi^hm vw. 87 1 
V \1 ! I 5 ( !<ed. t Mr. ! J. i "his is no! possible when the claimed tm ention achieves more than 
\\ hat any or all of' the prior ait references allegedly suggest. expressly tn Reasonable 
implication. 

The Prior Art 

Skrafy 

Skaiy is a poster session reviewing methods for genetically engineering organisms to 
make a variety of different PHAs. Page 7 indications that 1,3-propanedioi and 1 .5 pentanediol 
can he used as feedstocks to make p(3HP) and P(3HP-co-5HV) (page 7). At page 9 there is a 
reference to using a 1 ^-propanediol o.xidoreduciase to synthesize PHB-co-3HP from, glycerol 
and PHB-CO-3HV front 3 ,2-propanedioi. 
Madison 

Madison is a review article discussing metabolic engineering of organisms to produce 
poiy(3-hydroxyalkonates). The examiner acknowledges in the Office Action that Madison does 
not disclose the claimed elements. The Examiner states that Madison is cited to show the level 
of skill in the art hi that recombinant organisms can be engineered to express the genes 
necessary. There is no teaching leading one to conclude that one should, or could make the 
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claimed organisms and produce polymer fsom the claimed monomers, Madison does teach one 
mat PI f '\s made in bacteria can have a low. mid or high moieushe weigh:. I lus i.s a lai cn Siom 
a leaching thai one should start with diols not described in an; of the references, use vtr/}mes not 
J'.^enhed m an)' of the references, and expect to make hiah molecular weight Pi I \s as claimed 
BRf.XDJ. fkaufKr^ 

1 l\>j PjRFNDA database discloses several dioJ reductases and contain 4 : hyperlink; to the 
sequences lor several or the enzymes. Notabh, the daiahase is not dated either on the document 
or oij the P !"< )~X°>2. 1 lie hxaminej acknowledges thai RRbXDA does not disclose diol 
a-duetuses that act on 1.5-pentanediol, 1.6-hexanedioI. and L2-efh;\nedioL 

. Analysis 

1 he examiner has done an excel lent job of taking the claims in issue, then searching iW 
prior art that discloses .some of she claimed elements, then concluding that since the\ all 
"cneralh relate to making poiyhydroxyaikanoates. that it is otn ious to combine. This ts not an 
appropriate anaKsis under s$ I l.S.C. § ) OS. The art must disclose each claimed element, ihere 
mu.-i be mothahon to combine, if not in the art. then within the skill and knowledge of one m the 
ait, with a teadonabie expectation of success, One cannot use hindsight. A claimed method is 
not obvious when it achieves more than what is obtained with the separate elements, <Jone or m 
combination. 

I. Claim 1 Is Nonobviuu* in view of tin- Prior Ari 

Claim 1 recites: 

A method for producing poiyhydroxyalkanoates comprising 

pro\idmg organisms selected from the group consisting of bacteria, plants, and yeast. 



4507778CU 



7 



Mi!\ 



U.S.K.N. OW909.S74 
Filed: July 2t)."2001 
NfCSPONSE 

which express enzyme-- selected from the group consisting of aeyl -Co A transferase. ae> !- 
Co.\ s\mlie.t:ise. ji-ketofhiolase aeetoaeeh !-LoA reductase an J PH\ synthase, 

\s herein the organisms aic ycnetiealh engineered to expiess en/\mes winch arc acme in 
bdcicrh; 01 plants, selected I torn the groun consisting oi'diol oxidoreductme and aldehyde 
dekydwgemtse, 

wherein ihe ea/\mes expressed by the organisms can ewmetf diols inio 
h\dro\yjikauoate monomers seicued from ihc group consisting of 4-hydnj\ybutyr;s(t\ 2- 
In tlroxybtityrate. 4-hydroxy vaierak, 5-hydroxy% aieratc, 6-hydi oxyhexanoate, I- 
h\dnmdhanoaU\ 2-hydrovypropionate, and 3-hydrox> he\;moak. and 

ctiituring ihe organism? undet conditions therein the h}droxyalkanoaie mouomeis arc 
nob merged b\ the aetivitv of a i'fl \ s>ntha-e enz>me to form pol>hydro\>alknnt»ate^ lining .1 
weight-average molecular weight (Mw ) of a! least 3W.O00 Da 

Sktaly docs not disclose a method that Can conveil diols into hydru.vyalkanoaic 
monomer selected from the group consisting nl'4-hydro\yhutyrate, 2-hydimyhutyraic. 4-- 
hydroxy-valerate, 5-hydro\yvaierato, 6-hydroxyhcxanoate, 2-hyUrt)Y.vcihano:itc, 2- 
hyclroxypropitinate, and .Vhydro\>hcxanoatt:. The only monomers that SkiaK describes 
using are PHH-co- 1! IP {from * -hydros vbutvriite and ^hydmxT propionate) and HlB-co-31 IV 
( bom 3-1 SB and 3-h\ dnm valerate). None of these are claimed. 

< >nc skilled ni the art knows ihai one must pro\ idc both ( 1 } an appropriate substrate and 
1 ..'} appropriate en/>mcs which can utilize the pro\ided substrate to produce !3) a desired 
pu.duct. it is not an iuiieient outcome that mereh K-cause an organism ha^ been shown to 
produce the desired product, or has been provided -a ith an appropriate substrate, or c\ en Out .m 
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organism expresses one or more of the leqnned enzymes, that one wPi produce the desued 
product. 

fhc examine! has drjwn conclusions that one could read into the disclosure thai other 
dtofs could iv unli/ed, but no evidence for such a conclusion is found in the reference, muds los\, 
what en/vmes would he required and \sheihet they would ba\e the appropiiate "poedkin . 
fhere is no basis to conclude ih.ru one would make the .substitutions in feedstock that applicants 
have done, to produce the claimed polymers, based on this disclosure. Indeed, if wib' two yeai> 
lati.r dial applicants, v\ho worked with Skrah. et ah. Hied this application, having isolated the 
necessar\ materials, engineered die cells and demonstrated that it was possible. 

Madison Joes not make up for these deficiencies No where is there any leachmu that one 
aujld oi .should make a high moiteular weight P H A from diois converted into the claimed 
mo«nu5i.Ts. I he examiner has not even identified where such polymers ate described K\ en as 
to tlu. ntoieeular weight range, this is not for polymers of the claimed monomer composition, but 
com eniional PHI J polymers. As noted in the Office Action. Nfadison is cited to show die state 
of the art. 

1 he Rrenda database does not make up for thL, The Brenda database .shows se\euit 
en/>rnes and then substrates. Applicants have told those skilled in ihc art how to practice then 
claimed method, the standard is not whether h.iving the attswer in hand one can support the 
conclusion. ! hi« is the examiner's approach, ho%\e\er. 

One also cannot jusi. "lump" the claim-' together, foeusiny soleh on the elements m the 
independent claims, and completely fail to examine the elements of the dependent claims This 
ij as unacceptable a* using hiudsidn. Applicants have disclosed in their application the speeiik. 
ciJA\mes, diois. dttd monomers to be used to produce specific pohh>droxyaikanoates. In Lk-iiw 
4 """'".til Q 
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Corp v f V.'n/ v.\f/ Ltd. ( 1 ( >f!5}. ihe federal Circuit stressed that "the need for express Graham 
findings takes mi an especially significant role because of an. occasional tendency oi district 
courts to depart from the Graham lest, and from the statutory standard of unobviousness that rt 
helps ueitamine. to the tempting but forbiddui /one of hindsight.'' 

h is i-jipt nuissibfe to use the inventor's disclosure as a ''road map" for selecting and 
combining prior art disclosures. In Interconnect Planning * 'or p. j. /-V'/, 774 1 131 111 
I^PO ^11 U'ed Cir. 1985) the federal Circuit noted that "1 he invention must be viewed not 
with the blueprint drawn by iie imuiroi, but in the state of the art that c\i-ted at the time." In hi 
re hntck «72 V 2d 1 260. 2? i :SPQ2d 1780 (Fed. Cir. W2). it noted: ''jl]? is impeimissiivc to 
ire the claimed invention as an instruction manual or 'template' to niece together the leaning-; of 
she pnor art so that the claimed invention is rendered obvious . . This cot in has previously stated 
thai 'jojne catmoi use hindsight reconstruction to pick and choose among i •><■)! a led disclosures in 
the prior art to depteeate the claimed invention."" Applicants respectfully submit thai the 
! ejection should be withdrawn. 

2, Chum 2 Ls ISonobi ious hi View of the Prior Art 

"■tone of the specific diols and monomer composition* of claim 2 arc at all described m 
ihe- pnor art cited b> the examiner . 1 .o~hexanedio! and the hydroxy aikanoate monomer u- 
h\dio\\bt-s;anoate recbed iu claim ? are not disclosed or suggested in the prior an relied upon b\ 
the Examiner. 

3. Claim 3 is N'onobvuius In Vie* of ihe Prinr Art 

None of the specific diois and monomer compositions of claim 3 arc at all described in 
the pnoi art cued by the examiner. h>pemutiedioi and the hydroxyaikanoate monomer 5- 
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b\ Jio\y\ alente ieeiied in claim ?> are am disclosed or suggested in the prior an iclicJ upon b\ 
(he hxanmier. 

4. 1'hnm 4 b Nmwln itms Sn View of the Prior Ait 

None of the specific diois and mnnonjei compositions oi clasm 4 are at all described us 
the \ivhv. ail cited b) the examiiiei. i.4-butanediol and the hydroxyaikaiKi .)te monomer 4- 
h\dio\"\ bniyrate recited in claim 4 are nut disclosed or suggested in fhe prior an relied upon b^ 
the 1 \ munei. 

5. C laim 6 is Nonobviuus In View of the Prior Art 

None of the specific diois and monomei compositions of claim h <ve at ail descuhetl in 
the pi tor art cited by the examiner. IJbetlianediol and the Indroxyalkanoaie monomei 2- 
hy<lm>Ytth:iiuir t fc recited in claim 6 are not disclosed or ^uggcsied in the prior art in the prior urt 
relict upon h\ ihe bxaminer. 

b. Claim 7 is N'onobvious In V iew of the Prior Art 

None oft he speeiJic diois and monomer compositions of claim 7 aie A all described in 
Hie prior art cited by the examiner, i ..2-propanediol and the hydroxyallcarioate monomer 2- 
huko\> propionate reeiied in claims ~ f.re not disclosed o? suggested in the prior art relied upon 
by the bxanmier Moreover the bb:ammer js impel nussibly iebing on hindsight anaiv^is to pick 
and ehoM> different pieces of an to cobble together and allege that the claimed subject matur 
obvious. 

7 - Claim 8 is iSonoin ious In View of the Prior Art 
Claim 8 depends form claim I and further delmes the method oJ claim 1 as having the 
osgariism express polynucleotides which encode aldehyde dehydiogena^e and diol 
oxidorcduetase. ! he cited u'feteneec do not disclose or suggest a method lor producing 
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polshydioxvaikarjoates using oiganisms that express polynucleotides which encode akiehuie 
dehydrogenase and dio! oxidoreductase that can convert diois into hydroxy alkanoate monomers 
selected from the group consisting of ddiydroxybutyrate. 24iu!ro\\ bun Mte. 4-h\drox\\ aiu\ue. 
5--h\ drovy valerate, f^hydivxyrjexanoate, 2~bydroxyc ihunoate, 2-hydro\\ propionate, and 3 - 
'i>diosvh<_\anoate. and wherein the b\ droxyalkunoatc monomers :ue poi\meu/ed b> the aeti\in 
sifa PSk\ s) utilise uizyme to form polyhydroxyalkanoatcs having a \\eighi-a\eragc molecular 
v eight f Mw i of at least 30(1,000 Da. 

8. Claim *) is Nonob> iou.s In View of the Prior <Vii 

Churn l > depend^ ! Vom claim 8 and further defines the organism as selected from ihe 
group consisting oi Kscbencbia cofi. Rahlonia eaimpha. Klebsiella spp.. . Ucali^cvo foiny. 
.["otohrfLicr spp.. and Comamonas spp. The cited reiuences do not disclose or suggest a method 
for producing pohhydroxyalkanoates using Fvehcnchht coh\ Rat stoma cutrophtK Kh'budhi 
spp.. ihdbtiincs iapts^ A.otohatU'r ;>pp . or ( 'otmuwnos spp. that express polynucleotides winch 
encode aldehyde dehydrogenase and diol oxidoreductase thai can convert diols into 
hydroxy alkanoate monorneis selected from the group consisting of 4-iiydroxybinyrate. 2- 
ks droxy huiy rate. 4-hydrox> valerate, 3 -hydroxy \ alerate. 6-hvdroy\ hcxanoate. 1- 
hydrovyfthauoate. 2-hydroxypropiunatc, and J-hydroxyhexanoaie. and wherein die 
[iydro\y;ukanoatc monomers are polymerized in the activity oPa IMIA synthase enzyme in Porm 
p.>iy hydroxy alLmoare., ha\ing a weight-average molecular weight (Mwi oi'at lea-a >0U.O»0 I k. 
l k Claim 10 is Nonobvious In View of the Prior Art 

Claim 1(1 defines a s>stem for making polyhydroxyalkanoatcs using organisms ^elected 
hom the group consisting of bacteria, plants, and yeast . winch express enzymes selected from 
the group consoling oPjl\1-('oA transferase, aeyl-CoA synthetase, {vketothioki^e, aretojccnk 
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i "o.\ usiactase. and FHA synthase, wheiein the organism is genetically engineered to express 
poh nuclei 'li dc- that encode en/ymcs. which .uc acti\-e in bacteria or plants, .selected ■ Vcsni tiie 
group eonsisdng of diol uxidoreduciase and aldehule deh> drogenase, wherein the cn/\mcs 
expicssed b\ Ihe onanisms c:m convert diols into h\ droxya Ikauoaf u monomers ^elected from the 
atoup consisting oi 4-h\droxybut>raie, 2-lrydr<.>NyKit\rale. 4-hydrox\ valerate. 5- 
mdroxT valerate, o huiroxyhexanoate, 2d)ydroxyttha.noati.\ 2-hyJrovyprtipumate, and 3-- 
hydroxyhexanoate, vi herein the monomers are pohmen/ed by the aefh it; of a PI 1A syntbune 
enzyme to ioim poKh\droxyiiikimo:ues having a weight -average molecular weight (,\lv, ) of at 
least "OO.'JOO Ha 

As discusred abuse, Skraly does not disclose a system that can convert dials into 
Ircdro\walkanoate monomer .selected from the sr\mp consisting of 4-hydnjxybutyrate, 2- 
iiydroxj huh rate. 4-hydro^jTalerate. S-hyiiroxyvaleraic, 6-hydroxvhcxanoate, 2- 
hvUroxyctiiannatu, 2-hydroxypropiunate, and 3-hy(!ro\Yhc\»nuatc. The only monomeis thai 
M.ralv describes using are PtIB-co-3IlP (from 3-hydrox>biU>rjte and 3 diydivx> propionate; and 
PliB~co-~diy (from 3-I1B and 3-hydroxy\ nictate). None oi these are claimed. ! he examine) 
has drawn conclusions dial one could read into the disclosure thai other diois could be utilized 
Kit no c\ idt. nee for i-ueh a conclusion is found in the reference, much less what enzymes would 
he u-quueJ and whether they would h;n e the appropriate specificity. I here is no basis fo 
conclude that one would make the subsutuiious in feedstock that applicants have done, to 
produce tiie claimed poSynaeTS. based on this disclosure. 

Madison, as noted above, does not make up fbi these deficiencies. No where js there anx 
teaching that one could or should make a high molecular weight PI-iA from diols converted mto 
the claimed monomers 1 he examiner has not even identified where such polymers -ate 
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described. Pven Jt. to the molecular weiyln rangi, this is not for poh mens o! the claimed 
monomer composition, but conventional PUB polymers. 

The Bronda database does noi make up for ibis deficiencs . Applicants hu\ e told those 
skilled ft] the an how to practice their claimed meih<\i; the standard is noi whether having the 
an-nver m hand one can support the tone! usion. "I bus is the examiner's approach, howe^ ei 

In siiiniiian , the prior an neither discloses the claimed elements nor the motivation to 
combine as applicants have done, much less with a reasonable expectation of success. 

for the foregoing reasons, claims i-4 and 0- i 0 are patentable. 

Kespcetfuih submi itcd. 
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